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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later Invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 37, 43, 45, 60, 91, 92 and 95-98 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Holliger et al (WO 02/22869, prior art of record) in view of 
Vogelstein et al (PNAS 96:9236-9241 , August 1999, prior art of record) and Paulsen et 
al (WO 89/11546). 

With regard to claims 37, 43, 45, 60 and 91 , Holliger taught (paragraph spanning 

pages 76-77): 
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Example 25: Method for the parailei gertotyping of het^gesous populations of cells. 

The approach involvBS corapartmentatten of tiie cells in question In tiie eamlsioii (see 
WO9303i51) togetlier wiUi PGR reagetsts eSc. an.d polymerase. Ecfwevet, instead of linking 
genes derived fTom one ceii by ?CR assembi\', one (or several) biolinylated primers are used 
as well as a streptavidin coaled polystyiene beads (ox any other suittible means of litiking 
pnmers onto beads). Thus, PGR fi-agmesets from one single cell s«& transferred to a single 
bead, BeaiJs are pooled, intenogaiBd for ptes«ntce of a eertam niu^titMi or allele mmg 
fluoresceotly labelled probes (as described for '*Digitai PCR") and counted by FACS. 
MiiltipIeK PCR allows the simultaneous interrogation of 10 or maybe mare jtnarksrs. Single 
beads can also be sotted for sequencing. 

One of ordinary sl<ill would infer from tliis passage: (1) forming an emulsion with 
cells (each of which comprises "one or more species of analyte DNA molecules"), PCR 
reagents and beads (which beads are either already bound to primers or become bound 
to primers within the emulsion droplets), (2) carrying out the PCR reaction to produce 
beads bound to PCR fragments, each bead being bound to PCR products derived from 
a single cell, and (3) interrogating the beads with labeled probes and analyzing by flow 
cytometry, i.e. FACS (thereby determining a sequence feature, based on the labeled 
probe). Also the passage states that "one (or several) biotinylated primers are used", in 
which case, if only one biotinylated primer were used, then each bead (after the PCR) 
would be "bound to a plurality of copies of one species of analyte DNA molecule". 

With regard to claim 60, Holliger taught that single beads could also be sorted for 
sequencing. Hence, it would have been obvious to "isolate using fluorescence activated 
cell sorting product beads which are bound to a plurality of copies of a first species of 
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analyte DNA molecule from product beads which are bound to a plurality copies of a 
second species of analyte DNA molecule" for the purpose of sequencing. 

Holliger did not teach "separating product beads from analyte DNA molecules 
which are not bound to product beads" as recited in claims 37, 43, 45, 60 and 91 . 

Holliger also did not teach hybridization to oligonucleotide probes which are 
differentially labeled, as recited in claim 43; determining an amount of beads comprising 
a first species of analyte DNA as a fraction of product beads, as recited in claim 45; or 
expressly teach that the fluorescently labeled probes were "oligonucleotides", as recited 
in claims 91 and 92 (though one of skill in the art would have assumed this, given that 
Holliger stated the purpose of the probes was to interrogate for presence of certain 
mutations or alleles). Holliger also did not teach the label was fluorescein as recited in 
claim 95; biotin-conjugated oligonucleotide probe as recited in claim 96, or that the 
probes had a stem and loop structure as recited in claims 97 and 98. However, Holliger 
expressly stated the fluorescently labeled probes were "as described for 'Digital PGR' ". 

Vogelstein presented the seminal disclosure of "Digital PGR". With regard to 
claims 43, 91 and 92 Vogelstein determined the presence of certain alleles or mutations 
using differentially labeled oligonucleotide probes (see figure 1 : MB-Red and MB-Green; 
see also page 9237, column 1, "Oligonucleotides and DNA Sequencing"). With regard 
to claim 95, Vogelstein taught fluorescein (page 9237, column 1, "Oligonucleotides and 
DNA Sequencing"). With regard to claims 97 and 98, Vogelstein taught probes with 
stem and loop structure (see figure 1). 
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With regard to claim 45, Vogelstein taught (abstract, emphasis provided): "The 
process provides a reliable and quantitative measure of the proportion of variant 
sequences within a DNA sample ." Hence, it would have been obvious to determine "an 
amount of product beads comprising a first species of analyte DNA molecule as a 
fraction of product beads" in order to determine the proportion of variant sequences 
within the sample, as suggested by Vogelstein. 

With regard to claims 37, 43, 45, 60 and 91 , Paulsen taught a method comprising 
amplifying DNA in the presence of magnetic beads attached to primers (i.e. one primer 
of the pair used for PGR was attached to the beads, the other primer in solution), 
followed by removal (separation) of the strands of the PGR product that were not bound 
to the beads, and detection of the amplified DNA (e.g. page 2, lines 23-35): 

According to tfee present invention a method for gene assay In 
a test mediuffi Is tiius provided, and said method is charac- 
terized by 

a) deEat^iriiig DNA in the test jsediiiin, 

b) coiitactijag tlie test medim "under li^^brldizing conditions 
witli heat-resistant I5Nil-polpaerase» deo2:jniicleotides » 
two different oligonucleotide primers, one of which 

Is soluble, wiiereas tlie otker Is bonded to superpara- 
Eiagnetio particles, 

c) amplificatiori of MA, 

d) removal of the DM strand wlilcli is not connected with the 
particles, well as free ollgonucleide primers, 

e) detecting amplified Material, 
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Paulsen taught that the amplified material could be detected by specific probing 
with oligonucleotides {page 3, lines 24-26). With regard to claim 60, Paulsen taught 
biotinylated oligonucleotide probes that could be subsequently detected by adding 
avidine- or streptavidine-conjugated enzymes, fluorochromes, etc (page 4, lines 1-11). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Holliger by using magnetic beads, 
and separating the strand of the PGR product bound to the beads from the 
complementary strand of the PGR product not bound to the beads as disclosed by 
Paulsen. In order to interrogate with mutation- or allele-specific probes as disclosed by 
Holliger, it would have been necessary to remove the complementary strand of the PGR 
product, so that the probe would be permitted to anneal to the remaining strand bound 
to the beads. By using the magnetic beads as disclosed by Paulsen, washing, probing 
and detection could be carried out readily, efficiently, and very quickly by use of a 
magnet, which would permit complete automation of the entire assay (page 6, lines 12- 
16). 

Moreover, it would have been obvious to use the probing strategy taught by 
Vogelstein for Digital PGR, since Holliger expressly directed one to use fluorescently 
labeled probes "as described for 'Digital PGR' " (hence meeting the limitations of claims 
37, 43, 45, 60, 91 , 92, 95, 97 and 98). Finally, it would have been obvious to substitute 
probes directly labeled with fluorochromes (as disclosed by Vogelstein), with probes 
coupled to biotin for indirect detection by avidine-conjugated labels as disclosed by 
Paulsen (hence meeting the limitations of claim 96), since this was an art-recognized 
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alternative manner for detecting a nucleic acid sequence using sequence-specific 
oligonucleotide probes (MPEP 2144.06). 

Claims 91 and 93 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holliger et al (WO 02/22869, prior art of record) in view of Paulsen et al (WO 
89/1 1 546) and Cohen et al (US 2006/0234221 , prior art of record). 

With regard to claim 91 , Holliger taught (paragraph spanning pages 76-77): 
Example 25: Method for the parallei genotypiag of heterogenoi^ populations of cells. 

WO9303l5i) toge^er with FCR reagents etc, md polymerase. Bxm&m, instead of linking 
genes derived from one ceil by PGR assembly, one (or several) biotiuylated jtrimers are Bsed 
as well as a streptavidin coated poly.stvrcrie Ix^ids (or any other stiitable means of iinkmg 
primers onto beads). Thus, PGR ftagnienc; n-om one single cell are transferred to a single 
bead. Beads are pooled, mterrogated for pa^sence of a certain nialatioii or allele using 
flaorescently labelled probes (as describexl for "Digital PCR") and cotmted by FACS. 
Multiplex PCR allows the sMjKsltaneoiJs interrogation of 10 or maybe more markers. Siijgle 
beads can also be sorted for seqaencing. 

One of ordinary skill would infer from this passage: (1) forming an emulsion with 

cells (each of which comprises "one or more species of analyte DNA molecules"), PCR 

reagents and beads (which beads are either already bound to primers or become bound 

to primers within the emulsion droplets), (2) carrying out the PCR reaction to produce 

beads bound to PCR fragments, each bead being bound to PCR products derived from 

a single cell, and (3) interrogating the beads with labeled probes and analyzing by flow 

cytometry, i.e. FACS (thereby determining a sequence feature, based on the labeled 
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probe). Also the passage states that "one (or several) biotinylated primers are used", in 
which case, if only one biotinylated primer were used, then each bead (after the PGR) 
would be "bound to a plurality of copies of one species of analyte DNA molecule". One 
of ordinary skill would also have noted that Holliger taught the beads could be further 
sorted for sequencing. 

Holliger did not teach "separating product beads from analyte DNA molecules 
which are not bound to product beads" as recited in claim 91 or determining a sequence 
feature by allele specific priming as recited in claims 91 and 93. 

With regard to claim 91 , Paulsen taught a method comprising amplifying DNA in 
the presence of magnetic beads attached to primers (i.e. one primer of the pair used for 
PGR was attached to the beads, the other primer in solution), followed by removal 
(separation) of the strands of the PGR product that were not bound to the beads, and 
detection of the amplified DNA (e.g. page 2, lines 23-35): 
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According to the preseEt invention a method for gene assay in 
a test aiediuffi is tims provided, and said isetfeod Is charac- 
ter i:sed toy 

a) denaturing BNA in the test meditms, 

b) costaetiBg tfee test mediiam -undar liybridizing conditions 
with beat-resistant BM-poipaerase, deoxpiiicleo tides, 
two different ollgosncleotide primers, one of which 

Is soliifele* whereas tlie other is bonded to superpara- 
magnetic particles, 

c) amplifieatlon of DM, 

d) removal of the BM strand which Is not connected with the 
particles, as well as free ollgonucleide primers, 

e) detecting amplified Material. 

Cohen taught (paragraph [0097]): 

"Allele specific primers may be designed such that a biallelic marker or other 
polymorphism of the invention is at the 3' end of the contiguous span and the 
contiguous span is present at the 3' end of the primer. Such allele specific primers tend 
to selectively prime an amplification or sequencing reaction so long as they are used 
with a nucleic acid sample that contains one of the two alleles present at said marker." 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to perform allele specific priming for the sequencing 
reactions on the sorted beads described by Holliger (i.e. "beads can also be sorted for 
sequencing"), since Cohen demonstrates that allele-specific priming was a conventional 
technique known in the art for priming a sequencing reaction, and was certainly a 
known method of determining a "sequence feature". 
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It would also have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made to modify the method of Holliger by using magnetic 
beads, and separating the strand of the PGR product bound to the beads from the 
complementary strand of the PGR product not bound to the beads as disclosed by 
Paulsen. In order to anneal an allele-specific primer (or any primer for that matter) to 
the strand of the PGR product directly attached to the bead, it would have been 
necessary to remove the complementary strand of the PGR product, so that the primer 
would be permitted to anneal to the remaining strand bound to the beads. By using the 
magnetic beads as disclosed by Paulsen, washing, probing and detection could be 
carried out readily, efficiently, and very quickly by use of a magnet, which would permit 
complete automation of the entire assay (page 6, lines 12-16). 

Claims 91 and 94 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holliger et al (WO 02/22869, prior art of record) in view of Paulsen et al (WO 
89/1 1546) and Nikiforov et al (Nucleic Acids Research 22(20) :41 67-41 75, 1994, prior art 
of record). 

With regard to claim 91 , Holliger taught (paragraph spanning pages 76-77): 
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Example 25: Method for the parailei gertotyping of het^gesous populations of cells. 

The approach involvBS corapartmentatten of tiie cells in question in tJie emulsioii (see 
WO9303i51) togetlier wiUi PGR reagetsts eSc. an.d polymerase. Ecfwevet, instead of linking 
genes derived fTom one ceii by ?CR assembi\', one (or several) biolinylated primers are used 
as well as a streptavidin coaled polystyiene beads (ox any other suittible means of linking 
pnmers onto beads). Thus, PGR fi-agmesets from one single cell s«& transferred to a single 
bead, BeaiJs are pooled, InterrogaiBd for ptes«ntce of a eertam niu^titMi or allele mmg 
fluoresceotly labelled probes (as described for '*Digitai PCR") and counted by FACS. 
MiiltipIeK PCR allows the simultaneous interrogation of 10 or maybe mare jtnarksrs. Single 
beads can also be sotted for sequencing. 

One of ordinary sl<ill would infer from tliis passage: (1) forming an emulsion with 

cells (each of which comprises "one or more species of analyte DNA molecules"), PCR 

reagents and beads (which beads are either already bound to primers or become bound 

to primers within the emulsion droplets), (2) carrying out the PCR reaction to produce 

beads bound to PCR fragments, each bead being bound to PCR products derived from 

a single cell, and (3) interrogating the beads with labeled probes and analyzing by flow 

cytometry, i.e. FACS (thereby determining a sequence feature, based on the labeled 

probe). Also the passage states that "one (or several) biotinylated primers are used", in 

which case, if only one biotinylated primer were used, then each bead (after the PCR) 

would be "bound to a plurality of copies of one species of analyte DNA molecule". One 

of ordinary skill would also have noted that Holliger taught the beads could be further 

sorted for sequencing. 
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Holliger did not teach "separating product beads from analyte DNA molecules 
which are not bound to product beads" as recited in claim 91 or determining a sequence 
feature by single nucleotide extension as recited in claims 91 and 94. 

With regard to claim 91, Paulsen taught a method comprising amplifying DNA in 
the presence of magnetic beads attached to primers (i.e. one primer of the pair used for 
PGR was attached to the beads, the other primer in solution), followed by removal 
(separation) of the strands of the PGR product that were not bound to the beads, and 
detection of the amplified DNA (e.g. page 2, lines 23-35): 

According; to tlie present iEveatioii a method for gene assay In 
a test ffiedluni is tlius provided, and said metiiod Is charac- 
terized, by 

a) deEatuFing DM. in tiie test iisediwi, 

h) contactiBg tlie test medixim under hybridizing conditions 
with heat-resistant mk-poljmerSi.se, deoxyBiicleotidee, 
two different oligoiincleotide primers, one of which 
is soluble » whereas tiie otJaer is bonded to superpara- 
magnetic partlclas, 

c) amplification of DM, 

d) removal of the DM strand which Is not connected with the 
particles, as well as free ollgonucleide primers, 

e) detect iiig affipllflM Material. 

Nikiforov taught a method of sequencing in which a primer was annealed to a 
template and then extended with a single, labeled nucleotide to determine a sequence 
feature (i.e. a single nucleotide polymorphism); see figure 1, steps 3-5. 
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It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to perform single nucleotide extension for the sequencing 
reactions on the sorted beads described by Holliger (i.e. "beads can also be sorted for 
sequencing"), since Nikiforov demonstrates that single nucleotide extension was a 
conventional technique known in the art for analyzing nucleic acid, and in particular for 
determining a "sequence feature". 

It would also have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made to modify the method of Holliger by using magnetic 
beads, and separating the strand of the PGR product bound to the beads from the 
complementary strand of the PGR product not bound to the beads as disclosed by 
Paulsen. In order to anneal a primer for single nucleotide extension to the strand of the 
PGR product directly attached to the bead, it would have been necessary to remove the 
complementary strand of the PGR product, so that the primer would be permitted to 
anneal to the remaining strand bound to the beads. By using the magnetic beads as 
disclosed by Paulsen, washing, probing and detection could be carried out readily, 
efficiently, and very quickly by use of a magnet, which would permit complete 
automation of the entire assay (page 6, lines 12-16). 

Glaims 39 and 62 are rejected under 35 U.S.G. 103(a) as being unpatentable 
over Holliger et al (WO 02/22869, prior art of record) in view of Paulsen et al (WO 
89/1 1546) and Ghang et al (US 6,403,037). 
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With regard to claims 39 and 62, Holliger taught (paragraph spanning pages 76- 

77): 

Example 25 : Method for the paraDei genotyping of heterogenous populations of cells. 

The approach int'olves compaiteeiitatioB of the eeJb in question in the emulsion (see 
\VO9303151) together wih PCR reagents etc. aad polymerase. However, instead of iijiiltiig 
genes deri-v'ed from one cell by PCR assembly, one (or several) hiotinylated primers are used 
as well as a streptaviciin coated polystyrene beads (or smy other suitable means of linking 
primers onto beads). Thus, PCR :&a^ents from one single cell are transferred to a single 
bead. Beads are pooled, interrogated for presence of a certain mutatioit or allele using 
fluorescently labelled probes (as described! for '*I>igitai PCR'*) aad coxinied by FACS. 
Multiplex PCR allows the abnultaneoms interrogation of 10 or maybe more markers. Single 
beads can afeo be sorted for seqnendi^^ 

One of ordinary skill would infer from this passage: (1) forming an emulsion with 

cells (each of which comprises "one or more species of analyte DNA molecules"), PCR 

reagents and beads (which beads are either already bound to primers or become bound 

to primers within the emulsion droplets), (2) carrying out the PCR reaction to produce 

beads bound to PCR fragments, each bead being bound to PCR products derived from 

a single cell, and (3) interrogating the beads with labeled probes and analyzing by flow 

cytometry, i.e. FACS (thereby determining a sequence feature, based on the labeled 

probe). Also the passage states that "one (or several) biotinylated primers are used", in 

which case, if only one biotinylated primer were used, then each bead (after the PCR) 

would be "bound to a plurality of copies of one species of analyte DNA molecule". One 

of ordinary skill would also have noted that Holliger taught the beads could be further 

sorted for sequencing. 
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Holliger did not teach "separating product beads from analyte DNA molecules 
which are not bound to product beads" as recited in claims 39 and 62. Holliger did 
teach that single beads could be sorted for sequencing (hence, isolating product beads 
bound to a first species of analyte DNA as recited in claim 39, which would also isolate 
said product beads from beads having a second species of analyte DNA as recited in 
claim 62). However, Holliger did not teach amplifying the first species of DNA from the 
isolated product beads (as recited in claims 39 and 62). 

With regard to claims 39 and 62, Paulsen taught a method comprising amplifying 
DNA in the presence of magnetic beads attached to primers (i.e. one primer of the pair 
used for PGR was attached to the beads, the other primer in solution), followed by 
removal (separation) of the strands of the PGR product that were not bound to the 
beads, and detection of the amplified DNA (e.g. page 2, lines 23-35): 

According to tJie preseEt Invention a method for gene assay In 
a test Eiedium is thus provided, and said metiiod is charac- 
terizad 

a) denaturing DM in the test Bedim, 

eoiitactliig the test medium mnder iiyferidizing conditions 
with lieat-pesistaiit MA~pol^erase , deox^mucleotides , 
t¥0 different oligoBUcleotide primers , one of -wkich 
is solvable, whereas tile other is bonded to superpara- 
jaagnetlc particles, 

c) amplification of DM, 

d) removal of ttia Mk strand which Is not connected with the 
particles, as well as free oligonucleide primers, 

e) detecting sMplifled material. 
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Chang taught (column 1 , lines 57-65, emphasis added): 

" Polynucleotide amplification assays can be used in a wide range of applications 
such as the generation of specific sequences of cloned double-stranded DNA for use as 
probes, the generation of probes specific for uncloned genes by selective amplification 
of particular segments of cDNA, the generation of libraries of cDNA from small amounts 
of mRNA, the generation of large amounts of DNA for sequencing and the analysis of 
mutations." 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Holliger by using magnetic beads, 
and separating the strand of the PGR product bound to the beads from the 
complementary strand of the PGR product not bound to the beads as disclosed by 
Paulsen. In order to interrogate with mutation- or allele-specific probes as disclosed by 
Holliger, it would have been necessary to remove the complementary strand of the PGR 
product, so that the probe would be permitted to anneal to the remaining strand bound 
to the beads. By using the magnetic beads as disclosed by Paulsen, washing, probing 
and detection could be carried out readily, efficiently, and very quickly by use of a 
magnet, which would permit complete automation of the entire assay (page 6, lines 12- 
16). 

It would also have been prima facie obvious to one of ordinary skill in the art to 
amplify the DNA from the sorted beads (e.g. where Holliger states: "beads can also be 
sorted for sequencing"), since it was known in the art to amplify nucleic acid prior to 
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conducting sequencing reactions in order to provide large amounts of DNA to work witli, 
as disclosed by Cliang. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SAMUEL C. WOOLWINE whose telephone number is 
(571)272-1 144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Samuel Woolwine/ 
Primary Examiner 



